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\^ \ Abstract 

f^ I B. Tanay et. al. ^ introduced and studied fuzzy soft topological 

"t^ . spaces. Here we introduce fuzzy soft point and study the concept of 

neighborhood of a fuzzy soft point in a fuzzy soft topological space. We 
also study fuzzy soft closure and fuzzy soft interior. Separation axioms and 
connectedness are introduced and investigated for fuzzy soft topological 
spaces. 
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Csj ■ 1 Introduction and Preliminaries 

Molodtsov [2] introduced the concept of soft sets in the year 1999. Fuzzy soft 

set was introduced by Maji et. al. jlj. Since then many researchers have been 

^\ . working for theoretical and practical development of this topic. B. Tanay et. al. 

introduced topological structure of fuzzy soft set in [3] and gave a introductory 
theoretical base to carry further study on this topic. S. Roy and T. K. Samanta 
also studied fuzzy soft topological space in [3 . 

This paper continues the study of Tanay ct. al. to strengthen the theoretical 
pedestal of fuzzy soft topological spaces. 

Here are some definitions and results required in the sequel. 

Let U be an initial universe, E be the set of parameters, 7^(C/) be the set 
of all subsets of U and FS{U] E) be the family of all fuzzy soft sets over U via 
parameters in E. 

Definition 1.1. /i/ Let A C E and T{U) he the set of all fuzzy sets in U . 
Then the pair {f,A) is called a fuzzy soft set over U, denoted by /a, where 
/ : A — !■ J'{U) is a function. 



Definition 1.2. Two fuzzy soft sets fA and gs are said to he disjoint if f{a) n 
g{b) ^^,\faeA,beB. 

Definition 1.3. W Let f ^ be a fuzzy soft set, J^SIJa) be the set of all fuzzy 
soft subsets of fA and t be a subfamily of J-S{fA)- Then t is called a fuzzy soft 
topology on fA if the following conditions are satisfied. 

i. <^A,fA belongs to t; 

a. hA,gB e T ^ hAOgs e t; 
Hi. {{hA)\ \ XeA} CT=> n {hA)x G T. 

Then {fA,T) is called a fuzzy soft topological space. Members of t are called 
fuzzy soft open sets and their complements are called fuzzy soft closed sets. 

Definition 1.4. /^/ Let {fA,T) be a fuzzy soft topological space and gA € 

FS[fA)- Then the fuzzy soft topology Tg^ = {gAC\hA \ Ha ^ t} is called fuzzy 
soft subspace topology and {gA,Tg^) is called fuzzy soft subspace of{fA,T). 

Definition 1.5. /-^/ Let (/^,r) be a fuzzy soft topological space and hA,gB be 
fuzzy soft sets in J-S{fA) such that gs C Ha- Then gs is called an interior 
fuzzy soft set of hA iff hA is a neighborhood of gs- 

The union of all interior fuzzy soft sets of gA is called the interior of gA and 
is denoted by g'^. 

Definition 1.6. |7F Let {fA, ti) and {fA, T2) be two fuzzy soft topological spaces. 
If each gA G ti is in ti , then T2 is called fuzzy soft finer than ti , or ti is called 
fuzzy soft coarser than T2. 

2 Fuzzy soft neighborhood, fuzzy soft closure 
and fuzzy soft interior 

In [4], authors defined neighborhood of a fuzzy soft set but not for a point. 
Here we introduce and study fuzzy soft point and its fuzzy soft neighborhood. 
Further fuzzy soft interior and fuzzy soft closure of a fuzzy soft set in a fuzzy 
soft topological space are investigated. 

Definition 2.1. A fuzzy soft set gA is said to be a fuzzy soft point, denoted by 
Cgj^, if for the element e G A,g{e) ^ $ and g{e ) = $,Ve G A — {e}. 

Definition 2.2. The complement of a fuzzy soft point Cg^ is a fuzzy soft point 

{cg^Y such that 5^(e) = 1 — g{e) and gA{'^ ) ~ ^ '^^ G A — {e}. 

Example 2.3. Let U — {h^, h^, h^, /i^}, A ~ {ei, 62, 63, 64, 65} C E, the set of 
parameters. Then Cg^ — {ei — {/iq.i, /10.91 ''■0.4}} ^^ "^ fuzzy soft point whose 
complement is {cgj^Y = {ei — {/ij g, h^ j^, h^, kg g}} 



Definition 2.4. A fuzzy soft point e^^ is said to be in a fuzzy soft set Ha, 
denoted by e^^ G Ha if for the element e G A,g{e) < h(e). 

Theorem 2.5. Fuzzy soft points satisfy the following properties, 
i. If a fuzzy soft point gg^ G gA then Cg^ ^ g^; 

ii- eg^ egA^ e^^ e g'x; 

Hi. Union of all the fuzzy soft points of a fuzzy soft set is equal to the fuzzy 
soft set; 

iv. Cgj^ £ Chg ^ g{e) < h{e) and A C B; 

'^- ^SA G UI^Ab |AeA}<=> 3AeA such that e^^j G h^g; 

vi. eg^ G r\{hxB I A G A} ^ \f XeA Cg^ ehxB- 

Following is an example in favor of theorem 2.5. (ii). 

Example 2.6. Let U — {h^,h^}, E = {61,62}. Consider the fuzzy soft point 
Bg^ = {ei = {ft-o.i, ^0.2}}; which is contained in the fuzzy soft set Ha = {ei = 
{^o.i>^a9}.e2 = {hl,2,hl3}}. Then h"^ = {ei = {/1J.9, /ig.i}. 62 = {hl,s,hl^}} 
does not contain e^^ = {ei = {/io.9' ^o.s}}- 

Definition 2.7. A fuzzy soft set gA in a fuzzy soft topological space (/ajt) is 
said to be a fuzzy soft neighborhood of a fuzzy soft point Cg^ if ^ a fuzzy soft 

open set Ha such that Cg^ & hA '^ gA- 

Example 2.8. Consider fuzzy soft topological space {fA,T) as defined in Ex- 
ample 3.2 off^l 

Here {63 — {^0.2; ''•o. 3; ^0.8' ^0. 2: ^0.51 ^0. ell *'^ a fuzzy soft neighborhood of the 
fuzzy soft point {63 = {/ij.i, /io.2, h^g^, h^^, hl^, h^}. 

The family of all neighborhoods of 6^^ is called its neighborhood system and 
is denoted by A/V (6^^ ) . 

Theorem 2.9. A fuzzy soft set in a fuzzy soft topological space is fuzzy soft 
open iff it is a fuzzy soft neighborhood of each of its fuzzy soft points. 

Proof. Let {Ja, t) be a fuzzy soft topological space and e^^ be a fuzzy soft point 
in a fuzzy soft open set 5^. Then by definition, g^ is a fuzzy soft neighborhood 

of Cg^ . 

Conversely, let (7^ be a fuzzy soft set such that it is fuzzy soft neighborhood of 
each of its fuzzy soft points, say exg^^ . Then for each A G A, 3 a fuzzy soft open 

set /lAA such that e^g^ C h^A C gA- Now g^ = U ^Ag,! => gA = U ^aa ==> 5a 

AeA agA 

is fuzzy soft open being the union of arbitrary family of fuzzy soft open sets. 

D 



Theorem 2.10. The neighborhood system oj MT{&gA) *'^ ^^ soft topological space 
(IatT) satisfies the following properties: 

i. If gA e AAr(eg^), then Cg^ e gA; 

ii. A fuzzy soft superset of a fuzzy soft neighborhood of a fuzzy soft point is 
also a fuzzy soft neighborhood of the point; 

Hi. Intersection of two fuzzy soft neighborhoods of a fuzzy soft point is again 
a fuzzy soft neighborhood; 

iv. kA 6 A/V(eg_4) ^ 3 hA (z Afri^gA) such that hA ^ kA and hA G A/'r(e/i^). 

Proof. i. If gA £ ■N'riGgA), then 3 a fuzzy soft open set hA such that e^^ G 
hA'^ gA^ egA e 9A- 

ii. Let gA ^ J^r{^gA) ^ 3 a fuzzy soft open set Ha such that e^^^ ^ hA ^ gA 
and 5A C fc^ =^ Cg^ ^ hA 'i= kA ^ kA e J\fr{eg^). 

ui. Let gA,kA G ■N'risgA) then there exists fuzzy soft open sets hA and sa 
such that Eg^ ^ hA ^ gA and e^^ G s^ C fc^ ^ e^^^ £ /i^Pl^A ^ ffAH^A- 
Now /iyiP|s^ is fuzzy soft open and hence gA{~\kA G J\fr{eg^). 

iv. kA G AfrisgA) ^ 3 a fuzzy soft open set sa such that e^^ G sa C fc^. 
By definition sa is a fuzzy soft neighborhood of each of its points, so 
SA eAfriesA)- 

n 

Definition 2.11. Let {fA,T) be a fuzzy soft topological space and gA be a fuzzy 
soft set. 

i. The fuzzy soft closure of gA is a fuzzy soft set 

fsclgA = nC'-s I 9a Q hs o,nd hs is fuzzy soft closed set}; 

ii. The fuzzy soft interior of gA is a fuzzy soft set 

fsintgA = [J{hB \ hs ^ gA o,nd hs is fuzzy soft open set}. 

In [3], authors defined fuzzy soft interior of a fuzzy soft set. But it is clear 
that both the definitions are equivalent. 

Theorem 2.12. A fuzzy soft set gA is fuzzy soft closed iff fsclgA = gA- 

Theorem 2.13. Let (/a, t) be a fuzzy soft topological space and gA, hA be fuzzy 
soft sets. Then 

i. {fsclgA)" = fsintg'x; 

ii. {fsintgAf = fsclg'^; 



in. gA^h-A^ fsclgA C fsclhA; 
iv- 9A '^ hA ^ fsintgA C fsinthA', 
V. fscl{fsclgA) = fsclgA; 
vi. f sint{f sintg a) — fsintgA', 

vii. fscl^A == ^A OLf^d f self A — fA'j 

via. fsintgA — ^A o,nd fsintfA = fA', 

ix. f scl{gA U Ha) — fsclgA U fsclhA! 

X. fsint{gA H Ha) — fsintfA H fsinthA; 

xi. fscl{gA n Ha) C fsclgA H fsclhA; 

xii. f sint{gA U ft-yi) C f sintg a U fsinthA; 
Proof. Straightforward. D 

Theorem 2.14. The fuzzy soft set hA is fuzzy soft closed in a suhspaee {gA, Tg^) 
of (/ajT) iff hA ~ kAdgA for some fuzzy soft closed set kA in fA- 
Theorem 2.15. The fuzzy soft closure of a fuzzy soft set hA in a suhspaee 
{gA.Tgj,) of{fA,T) equals fscl{hA)C\g A- 

Proof. We know fsclhA is a fuzzy soft closed set in fA => fsclhAf]gA is fuzzy 

soft closed set in gA- Now hA C fsclhAf]gA and fuzzy soft closure of hA in gA 
is the smallest fuzzy closed set containing /i^, so fuzzy soft closure of hA in Qa 

is contained in fsclhAC\gA- 

On the other hand, if wa denotes the fuzzy soft closure of hA in gA, then wa 

is a fuzzy soft closed set in gA ^ wa — kA^lgA where kA is a fuzzy soft 
closed set in /^(by theorem 2.14). Then kA is fuzzy soft closed containing 

hA => fsclhA ^kA^ fsclhAClgA C kAOgA = WA- □ 

3 Fuzzy Soft separation axioms 

Here, we introduce and study various separation axioms for a fuzzy soft topo- 
logical space. 

Definition 3.1. A fuzzy soft topological space {JatT) is said to be a fuzzy soft 
Tq— space if for every pair of disjoint fuzzy soft points e;i^,egg,3 a fuzzy soft 
open set containing one but not the other. 



Example 3.2. A discrete fuzzy soft topological space is a fuzzy soft Tq— space 
since every e^^ is a fuzzy soft open set in the discrete space. 

Theorem 3.3. A fuzzy soft subspace of a fuzzy soft Tq— space is fuzzy soft Tq. 

Proof. Let {gA,Tg^) be a fuzzy soft subspace of a fuzzy soft Tq— space (/a,t) 
and let Ckig , ek2B be two distinct fuzzy soft points of gA- Then these fuzzy soft 
points are also in fA^ 3 a fuzzy soft open set Ha containing one fuzzy soft 

point but not the other => gyiPl/iyi, where /i/i S r is a fuzzy soft open set in Tg^ 
containing one fuzzy soft point but not the other. D 

Definition 3.4. A fuzzy soft topological space {fA,T) is said to be a fuzzy soft 
Ti~ space if for distinct pair of fuzzy soft points eg^,efc^ of fA, 3 fuzzy soft 
open sets sa and Iia such that 

eg A e SA and Cg^ ^ Ha; 

ekA e hA and e^^ ^ sa. 

Theorem 3.5. // every fuzzy soft point of a fuzzy soft topological .space (fA, t) 
is fuzzy soft closed then {Ja, t) is fuzzy soft Ti. 

Proof Let cha = {e^ = {/i^. | i = 1, 2, ...,n}}, efc^ = {e^ = {/i^, | « = 
l,2,...,n}}, where ej,em are distinct parameters be distinct fuzzy soft point 

oifA- 

i. ai,/3i < 0.5. 

Then we can always find some 7^ and Si such that ai < "fi, /3i < Si ^ ai < 
1 — 7i, /3i < 1 — (5i => the fuzzy soft sets e;^ — {cj = {hl^. \ i — 1,2, ..., n}} 
and et^ = {e^ = {h\. \ i = l,2,...,ri}} are such that their complements 
are disjoint fuzzy soft open sets containing e/i^ and CkA respectively. 

n. ai,l3i > 0.5. 

Then we can always find some ji and Si such that 7i < a^ , (5i < /3i => a^ < 
1 — 7i, /3j < 1 — i5i => the fuzzy soft sets e/^ = {ej = {hly. | i = 1, 2, ..., n}} 
and ctA = {e-m ~ {h\, \ i ~ l,2,...,n}} are such that their complements 
are disjoint fuzzy soft open sets containing c^a and CkA respectively. 

D 

Theorem 3.6. A fuzzy soft subspace of a fuzzy soft T^— space is fuzzy soft Ti. 

Definition 3.7. A fuzzy soft topological space {fA,T) is said to be a fuzzy soft 
T2— space if and only if for distinct fuzzy soft points CgA, e^^ of fA,J disjoint 
fuzzy soft open sets Ha and sa .such that CgA G hA and e^^ G sa- 

Theorem 3.8. // every fuzzy soft point of a fuzzy soft topological .space {/a, t) 
is fuzzy soft closed then (fA, t) is fuzzy soft T2. 

Theorem 3.9. A fuzzy soft subspace of a fuzzy soft T2— space is fuzzy soft T2. 



Theorem 3.10. A fuzzy soft topological space [JaiT) is fuzzy soft T2 if and 
only if for distinct fuzzy soft points 65,^,6^^ 0/ /yi,3 a fuzzy soft open set sa 

containing Cg^ but not e^^ such that Cfe^ ^ fsclsA 

Proof. (=^) Let (/a, t) be fuzzy soft T2 and e^^, Cfc^ be distinct fuzzy soft points. 

So 3 distinct fuzzy soft open sets Ha and Ija such that e^^ e /i^, e^^ G 6yi =^ 

Cji^ G ^A- So ft,^ is a fuzzy soft open set containing Cg^ but not e^^ and 
fsclh'^ — /i^. (<^) Take a pair of distinct fuzzy soft points Cg^ and Ck^ of /a, 3 

a fuzzy soft open set sa containing Cg^ but not e^^ such that e^^ ^ fsclsA ^ 

Cfe^ G {fsclsAY =^ '^A and {f scIsaY ^'"^ disjoint fuzzy soft open set containing 
Cgj^ and Cfc^ respectively. 

D 

Definition 3.11. A fuzzy soft topological space {fA,T) is said to be a fuzzy soft 
regular space if for every fuzzy soft point Ch^ and fuzzy soft closed set kA not 
containing e/i^, 3 disjoint fuzzy soft open sets giA,92A such that cua G 9ia and 

kA C g2A ■ 

A fuzzy soft regular Ti— space is called a fuzzy soft T^— space, 

Remark 3.12. It can be shown that the property of being fuzzy soft Tt, is hered- 
itary. 

Remark 3.13. Every fuzzy soft T3— space is fuzzy soft T2— space, every fuzzy 
soft T2— space is fuzzy soft Ti— space and every fuzzy soft Ti— space is fuzzy 
soft Tq— space. 

Theorem 3.14. A fuzzy soft topological space {fA,T) in which every fuzzy soft 
point is fuzzy soft closed, is fuzzy soft regular iff for a fuzzy soft open set gA 
containing a fuzzy soft point Ch^ , there exists a fuzzy soft open set sa containing 

eh A such that fsclsA C gA- 

Proof. Take a fuzzy soft open set gA containing e^^ in a regular fuzzy soft 
topological space (/a, t). Then g"^ is fuzzy soft closed. By hypothesis, 3 disjoint 

fuzzy soft open sets sa and wa such that e^^ G sa and g^ C wa. Now, sa and 

WA are disjoint, so sa C w'% => fsclsA C w\ =^ fsclsA C gA- 

Conversely, assume the hypothesis. Take a fuzzy soft closed set kA not 

containing a fuzzy soft point Ch^ ^ kA. Then fc^ is a fuzzy soft open set 
containing the fuzzy e/j^ => 3 a fuzzy soft open set sa containing eh^ such that 

fsclsA G k"^ => kA C {f scIsaY ^ {f scIsaY i^ ^ fuzzy soft open set containing 

kA and SAC\{fsclsAY ^^- Q 

Definition 3.15. A fuzzy soft topological space {fA,T) is said to be a fuzzy soft 
normal space if for every pair of disjoint fuzzy soft closed sets hA and kA, 3 
disjoint fuzzy soft open sets giA,g2A such that 

hA Q giA and kA C g2A. 
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A fuzzy soft normal Ti— space is called a fuzzy soft T4— space. 

Remark 3.16. Every fuzzy soft T4— space is fuzzy soft T^. 

Theorem 3.17. A fuzzy soft topological space (/a,t) is fuzzy soft normal iff 
for any fuzzy soft closed set Iia and fuzzy soft open set qa containing Iia, there 
exists a fuzzy soft open set sa such that Ha C sa o,nd f sols a C gA- 

Proof. Let (/yi,T) be fuzzy soft normal space and Ha be a fuzzy soft closed 
set and gA be a fuzzy soft open set containing Ha => ^a and 5^ are disjoint 
fuzzy soft closed sets => 3 disjoint fuzzy soft open sets giA,g2A such that 

hA C giA and g'% C 32^- Now giA C 33/1 =^ fsclgiA C fsclg^^ = 5^^ Also, 
9% C 92A => 92A ^9A=^ fsclgiA C gA- 

Conversely, let Ia and Ua be any disjoint pair fuzzy soft closed sets ^ Ia C 
U'a, then by hypothesis there exists a fuzzy soft open set sa such that Ia C sa 
and fsclsA C fc^ => fc^ C {f scIsaY ^ ^A and {f scIsaY are disjoint fuzzy soft 
open sets such that Ia C sa and fc^ C {f scIsaY ■ ^ 

Theorem 3.18. A fuzzy soft closed subspace of a fuzzy soft normal space is 
fuzzy soft normal. 

4 Fuzzy soft connectedness 

In this section, we introduce and study fuzzy soft connectedness of fuzzy soft 
topological spaces. 

Definition 4.1. A fuzzy soft separation of a fuzzy soft topological space {Ja, t) 
is a pair Ha, kA of disjoint non empty fuzzy soft open sets whose union is fA- 

If there does not exist a fuzzy soft separation of fA, then the fuzzy soft topo- 
logical space is said to he fuzzy soft connected, otherwise fuzzy soft disconnected. 

Example 4.2. i. The discrete fuzzy soft topological space with more than 
one member is always disconnected; 

ii. The indiscrete fuzzy soft topological space is always connected. 

Theorem 4.3. A fuzzy soft topological space {fA,T) is fuzzy soft disconnected 
■^ 3 a non empty proper fuzzy soft subset of fA which is both fuzzy soft open 
and fuzzy soft closed. 

Proof. Let kA be a non empty proper subset of fA which is both fuzzy soft 
open and fuzzy soft closed. Now Ha ~ {kAY is non empty proper subset of fA 
which is also both fuzzy soft open and fuzzy soft closed => fsclkA = kA and 
fsclhA = hA ^ fA can be expressed as the union of two separated fuzzy soft 
sets kA,hA and so, is fuzzy soft disconnected. 

Conversely, let fA be fuzzy soft disconnected =^ 3 non empty fuzzy soft 

subsets kA and Ha such that fsclkAf)hA ~ *&, kAf)fsclhA — $a and fcyilJ/iA = 



fA- Now kA ^ fsclkA and fsdkAf]hA = $A => fc^n^A = ^A ^ fiA = (^a)^- 

Then kA[J,fsclhA — /a and kAf),fsclhA = $a ^ fc/i = ifsclhAY and similarly 
/lA = {fsclkAY =^ kA,hA are fuzzy soft open sets being the complements of 
fuzzy soft closed sets. Also Ha = {kAY => they are also fuzzy soft closed. 

D 

Theorem 4.4. // the fuzzy soft sets Ha and kA form a fuzzy soft separation of 
fA, and if (.gAj^g^) is a fuzzy soft connected subspace of fA, then qa C Ha or 
gAC kA- 

Proof. Since Ha and kA are disjoint fuzzy soft open sets, so are hAf)gA and 
kAC\gA and their union gives gA, i.e. they would constitute a fuzzy soft separa- 
tion of gA, a contradiction. Hence, one of HaCIqa and /caHsa is empty and so 
qa is entirely contained in on of them. D 

Theorem 4.5. If gA is a fuzzy soft subspace of fA, a separation of gA is a pair 
of disjoint non empty fuzzy soft sets kA and Ha whose union is gA, such that 

kAClfsclhA = $ and hAOfsclkA = $ 

Proof. Suppose kA and Ha forms a separation of gA- Then kA is both fuzzy 
soft open and fuzzy soft closed in gA- The fuzzy soft closure of kA in gA 

is fsclkAf^gA- Since kA is fuzzy soft closed in gA, kA = fsclkAC\gA ^ 

fsclkAf]hA = $. By similar argument fsclhAf]kA — $. 

Conversely, let kA and Ha are disjoint non empty fuzzy soft sets whose union 

is gA such that kAf^fsclhA — $ and hAC\fsclkA = $ => gAf^fsclhA ~ $ and 

gAClfsclkA = $ => Ha and fc^ are fuzzy soft closed in gA- Also Ha — k\ 
implies both fc^ and Ha are fuzzy soft open in gA- D 

Theorem 4.6. Let gA be a fuzzy soft connected subspace of fA- If gA 'Z kA CI 
f sclgA, then kA is also fuzzy soft connected. 

Proof. Let the soft set kA satisfies the hypothesis. If possible, let hA and sa 
form a fuzzy soft separation of fc^. Then by theorem 4.2, gA C hA or gA CI sa- 
Let gA CI hA ^ fsclgA C fsclkA', since fsclhA and sa are disjoint, fsclgA 
cannot intersect sa- This contradicts the fact that sa is a nonempty. D 

Remark 4.7. In particular fsclgA is fuzzy soft connected if gA is fuzzy soft 
connected. 

Remark 4.8. A fuzzy soft topological space is fuzzy soft connected iff ^ and fA 
are the only sets which are both fuzzy soft open and fuzzy soft closed. 

Theorem 4.9. Arbitrary union of fuzzy soft connected subsets of {fA,T) that 
have non empty intersection is fuzzy soft connected. 



Proof. Let {{gAx i Tqa ) | A G A} be a collection of fuzzy soft connected subspaces 
of {/att) with non empty intersection. If possible, take a fuzzy soft separation 

/lA, kA of 5A = U 9Ax- Now for each A, /iaHsAa and kAClQAx are disjoint 

fuzzy soft open sets in the subspace such that their union gives gAx ■ As gAx is 

connected for each A, one of hAf]gAx and kAf^gAx nrust be empty (by theorem 

4.2). Suppose, hAClgAx ^ ^a ^ ^AClgAx = gAx ^ gAx f^ kA V A G A => 

IJ gAx ^ kA ^ hAlJkA C kA ^ hA is empty, a contradiction. D 

agA 

Theorem 4.10. Arbitrary union of a family of fuzzy soft connected subsets of 
{fA, t) such that one of the members of the family has non empty intersection 
with every member of the family, is fuzzy soft connected. 

Proof. Let {{gAx i TgA ) | A e A} be a collection of fuzzy soft connected subspaces 

of {fA, t) and gAx be a fixed member such that gAx C\gAx ¥" ^A for each A G A. 

Then by theorem 4.7, Hax ~ gAx [jgAx is a fuzzy soft connected for each A G A. 
Now, 

U hAx = U i9Ax„U9Ax) = U 9 Ax 

AeA AeA AeA 

and 

r]hAx= n i9Ax„\j9Ax) = 9Ax„ n (u.9aj ^ $a. 

AeA AeA AeA 

Therefore, by theorem 4.7 IJ Hax = U 9Ax is fuzzy soft connected. D 

AeA AeA 

Theorem 4.11. // (/a, ''"2) is a fuzzy soft connected space and ti is fuzzy soft 
coarser than T2, then {fA,Ti) is also fuzzy soft connected. 

Proof. Assume that fc^. Ha form a fuzzy soft separation of {fA, ^i). Now kA,hA G 
Ti => fc^, ft,^ G T2 ^ kA,hA form a fuzzy soft separation of (/a,T2), a contra- 
diction. 

D 



5 Conclusion 

This paper investigates properties of separation axioms and connectedness of 
fuzzy soft topological spaces. Several properties of neighborhood system of a 
fuzzy soft point are discussed. Other concepts like, compactness and continuity 
for a fuzzy soft topological space etc can be studied further. 
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